ABSTRACT: Dairy production plays a fundamental role in the Brazilian economy, and high-17 quality forage is necessary for ruminants to produce satisfactory milk levels, so the aim of the 18 present study was to evaluate the production and quality of Jiggs bermudagrass and its effects 19 on the production and quality parameters of milk from Holstein cows under an intermittent 20 grazing system throughout the year. The experiment was conducted in a randomized design 21 with the four seasons as treatments was replicated five times. The season had a significant 22 effect on the production and nutritional parameters of Jiggs bermudagrass with the highest 23 total dry matter production observed during summer followed by spring and fall. The neutral 24 detergent fiber and acid detergent fiber contents were significantly higher in winter. The In 25 vitro dry matter digestibility was significantly higher in summer, spring and fall. Jiggs 26
bermudagrass is a promising forage for the enhancement of milk production under 27 intermittent stocking. However, its effects vary seasonally that exerts a greater influence 28 during the winter, even with irrigation, because it directly affects milk production and quality. 29
The correlation results demonstrated the importance of better quality forage for increasing 30 milk production without compromising the levels of milk solids. 31 Jiggs cultivar has been gaining in importance and is currently extensively used by farmers due 55 to its high productivity and viability in poorly drained soils (Aguiar et al. 2014 ). Jiggs 56 bermudagrass has a high production potential, is competitive with other forage grasses during 57 all seasons of the year and is able to survive and produce under adverse climatic conditions 58 (Carvalho et al. 2012) . 59
Jiggs bermudagrass belongs to a group of sterile hybrid species, including Tifton and 60
Coastcross, that propagate vegetatively, but its main success factor is that it can also be grown 61 from seeds, which increases the ease and speed at which it can be established (Carvalho et al. 
MATERIALS AND METHODS 77 78

Description of the experimental area 79
The experiment was conducted on a dairy farm in the municipality of Santa Helena de 80
Goiás, Go, Brazil, from April 2014 to March 2015. The property is part of the "Balde Cheio" 81 project, which seeks to promote the sustainable development of dairy ranching via technology 82 transfer to meet the extension demands of public and private entities and dairy farmers 83 throughout Brazil. 84
The soil at the experimental site was classified as a distroferric Red Latosol (Embrapa, 85 2013) with 530 g kg -1 of clay. In May 2014, soil samples were collected from the 0-20-cm 86 layer, and the chemical properties of the experimental site were determined as follows: pH in 87 were removed, and the udders were immersed in 5% iodine solution (postdipping) before the 153 animals were released for grazing. 154
The milk samples were obtained at the end of milking using individual meters 155 equipped with a bottom valve, which was kept in the "stir" position for five seconds to 156 homogenize the milk sample before collection. 157
158
Milk chemical analyses 159
Flasks (40 mL) containing Bronopol ® preservative were used for the chemical 160 composition analyses and somatic cell counts (SCCs), and Azidiol ® was used for the total 161 bacterial counts (TBCs), which were conducted according to IDF (2006) using flow 162 cytometry with the results expressed in SC mL -1 . Prior to analysis, the flasks were marked 163 with a barcode corresponding to the number of each animal. The milk volume (M) produced 164 by each animal was also measured. 165
Fat, protein, lactose, total dry extract (TDE) and nonfat dry extract (NDE) were 166 determined according to the methodology proposed by the IDF (2000), and the results were 167 expressed as a percentage (%). The urea (mg dL -1 ) and casein levels (%) were determined by 168 differential absorption using both Fourier transform infrared (FTIR) spectroscopy and 169
LactoScope equipment (Delta Instruments). 170
171
Statistical analyses 172
The data for each parameter were subjected to analysis of variance using the ExpDes 173 package (Ferreira et al. 2014) 
RESULTS AND DISCUSSION 179 180
Forage production and quality 181
The season had a significant effect on the production and nutritional parameters of 182
Jiggs bermudagrass (P < 0.05) with the highest TDM production observed during summer 183 followed by spring and fall (Table 1) The lower LB/S observed in winter (Table 1) Regarding the nutritional value of the Jiggs bermudagrass, the CP contents did not 217 differ significantly among fall, spring and summer, but they were significantly lower in winter 218 (162.7 g kg -1 ) (P > 0.05; Table 1 ). The results for CP finding occurred due to the better 219 climatic conditions observed for fall, spring and summer, which resulted in higher leaf and 220 stem development due to the higher light incidence. The NDF and ADF contents were significantly higher in winter and were not 230 significantly different between fall, spring and summer (P > 0.05; Table 1 The IVDMD was significantly higher in summer, spring and fall than in winter (P < 0.05). In 240 summer, spring and fall, the more favorable climatic conditions for forage production resulted 241 in higher leaf production, with a higher CP and lower fiber contents. The digestibility of 242 tropical grasses gradually decreases during winter due to increased structural carbohydrates 243 and lignin contents, resulting in lower forage digestibility (Cedeño et al. 2003) . 244
It should be highlighted that a mob grazing system was adopted in the present study, 245 with high stocking rates for short periods of time. This system promoted pasture quality 246 because mob grazing results in higher pseudostem removal. As a consequence, the 247 pseudostems present in the forage mass are younger and consequently possess higher CP and 248 lower fiber contents (Cecato et al. 1985) . 249
The ethereal extract (EE) was significantly lower in winter than in the remaining 250 seasons (P < 0.05; Table 1 ). The TDN contents were similar in summer and fall. This finding 251 
Milk production and quality 261
The season significantly influenced milk production, milk fat, protein, lactose, the urea 262 and casein contents and the SCC (P < 0.05) but not the TDE or defatted dry extract (DDE). 263
Milk production was higher in fall, spring and summer than in winter (Table 2) . This 264 finding indicates that the favorable climatic conditions during spring, summer and fall 265 increase forage DM production, CP content and digestibility and, therefore, forage quality 266 (Table 1) . Lopes et al. (2015) , observed a direct relationship between forage quality and milk 267 production (Table 3) for the animal, but it is necessary to be well handled and formed by species with elevated 278 nutritional and productive potentials. This study, was observed an imbalance in the relation 279 energy/protein in the winter season, maybe causing a excessive concentration of fermented 280 protein in the rumen. 281
Overall, the energy ingestion is a limiting factor in milk production in tropical 282 pastures, especially in the initial third part of lactation, because of the inability of cows to 283 consume energy in sufficient quantity to sustain high levels of milk production (Vilela et al., 284 2002) . 285
Significant differences in milk fat contents were observed between the different 286 seasons. The milk fat contents were not significantly different in spring, summer and fall, but 287 they were significantly lower in winter (33.5 g kg -1 ; P < 0.05). 288
The average milk fat content observed in the present study was higher than that 289 which was lower than that in the present study for the same period (44.7 g kg -1 ), and was 294 probably associated with the increase in energy concentrate supplementation and the supply 295 of starch sources for more rapid ruminal fermentation. 296
The higher milk fat contents observed in spring, summer and fall were also associated 297 with the more favorable climatic conditions (Figure 1 ), which resulted in forage with higher 298 CP and EE but lower NDF and ADF contents (Table 1) ; more forage with better quality fibers 299 was available during these seasons. Van Soest (1994) showed that low levels of NDF in 300 forage crops were associated with higher DM intake. Furthermore, fiber degradation produces According to the results obtained in the study, no direct relationship between fat 304 content in milk and fiber content, was observed indicating that the digestibility of DM should 305 also be considered in the production of acetate, a fact that corroborated by the estimate of 306 positive correlation in high magnitude observed between fat content and digestibility (Table  307 3). Therefore, during the summer period, the bromatological composition of the forage has 308 high nutritional contents and digestibility, favoring the ideal ruminal fermentation for the 309 acetate production, and as a consequence the highest milk fat contents were observed to 310 winter. 311
Fat is the largest variability component of milk, which can range from 20 to 40 g kg -1 , 312 being influenced by genetics, nutritional and environmental factors. The present study was 313 carried out in tropical conditions, where a lower forage availability was observed in the winter 314 season (Table 1) , in fact that affect the fat content (Dewhurst et al., 2003) . 315
Significant differences in milk protein contents were observed among seasons (P < 316 0.05). The milk protein contents were 23% higher for spring and summer than for winter and 317
were not significantly different between fall and winter. The finding that the CP was higher 318 during spring, summer and fall (Table 1) The milk lactose contents varied significantly with the season (P < 0.05) and were 326 lower in winter than in summer. However, the mean values observed in the winter, fall and 327 spring were not significantly different (Table 2) The average SCC observed in the present study (Table 2) The milk urea nitrogen (MUN) contents were significantly higher in spring, summer 362 and fall than in winter (P < 0.05; Table 2), and those observed for spring, summer and fall 363 indicated that the diet met the protein and nitrogen demands of the animals for the level of 364 milk production. The lower MUN contents observed in winter may have been due to the 365 lower quality of forage, which directly resulted in decreased milk protein contents (Table 1) . 366
The MUN contents may vary between 10 and 16 mg/dL depending on the milk production 367
level (Jonker et al. 1999). 368
The MUN indicates the adequacy or excess of rumen ammonia relative to the energy 369 available for rumen microbial growth. High protein availability in the rumen relative to the 370 amount of carbohydrates results in a high level of urea nitrogen (Rajala-Schultz et al.
2001). 371
The milk casein contents exhibited a pattern similar to that observed for MUN. 372
Variations in temperature and humidity between different seasons resulted in higher casein 373 contents during the spring and summer. The period of lowest protein synthesis (observed in 374 winter) corresponded to the period with lower forage offer and availability (Table 2) . Similar October, November, March and April and lower contents in June and July. Therefore, casein 377 exhibited a pattern opposite to that of milk production along with lactation, which did not 378 support the hypothesis that the milk component contents increased with decreased milk 379 production. 380
381
Correlation between forage production and quality and milk production and quality 382
Pasture quality was directly reflected by the milk production and quality. The forage 383 TDM production, LB/S, CP, IVDMD and TDN were positively correlated with the 384 concentrations of milk solid components (Table 3) . 385
Regarding milk production, this showed a significant correlation with all forage 386 variables evaluated, highlighting a greater magnitude of association with IVDMD. The 387 negative correlations presented with fiber contents are directly related to forage intake and 388
IVDMD (Van Soest, 1994). 389
The dry matter digestibility of forage is directly related to milk lactose, where the 390 more digestible, the greater the amount of nutrients available for milk synthesis. In this case, 391 it was observed a higher concentration of lactose in the summer, probably being influenced by 392 the greater digestibility of the forage components (Table 3) . 393 F o r R e v i e w O n l y 17 milk components and determinants of milk quality. These contents may also be behind the 401 correlation between TDM production and SCC, which showed higher milk nutritional quality 402 due to a higher forage quality yield (Table 3 ). The higher TDM and higher LB/S (Table 1)  403 resulted in better forage quality with a higher IVDMD. 404
The negative correlation was observed between NDF and ADF and the milk quality 405 parameters (i.e., the milk production and increased quality with the decreasing fiber contents) 406 (Table 3) 
